In vitro ligament-bone interface regeneration using a trilineage coculture system on a hybrid silk scaffold.
The ligament-bone interface is a complex structure that comprises ligament, fibrocartilage, and bone. We hypothesize that mesenchymal stem cells cocultured in between ligament and bone cells, on a hybrid silk scaffold with sections suitable for each cell type, would differentiate into fibrocartilage. The section of scaffold for osteoblast seeding was coated with hydroxyapatite. A trilineage coculture system (osteoblasts-BMSCs-fibroblasts) on a hybrid silk scaffold was established. RT-PCR results and immunohistochemistry results demonstrated that BMSCs cocultured between fibroblasts and osteoblasts had differentiated into the fibrocartilaginous lineage. The morphological change was also observed by SEM observation. A gradual transition from the uncalcified to the calcified region was formed in the cocultured BMSCs from the region that directly interacted with fibroblasts to the region that directly interacted with osteoblasts. The role of transforming growth factor β3 (TGF-β3) in this trilineage coculture model was also investigated by supplementing the coculture system with 10 ng/mL TGF-β3. The TGF-treated group showed similar results of fibrocartilaginous differentiation of BMSCs with coculture group without TGF-β3 supplement. However, no calcium deposition was found in the cocultured BMSCs in the TGF-treated group. This may indicate TGF-β3 delayed the mineralization process of chondrocytes.